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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a printing medium suitable for use in ink-Jet printing, and an ink-jet printing 
process and an image forming process using such a printing medium. 

to Related Background Art 

[0002] An ink-jet printing method is a recording method in which recording is conducted by generating and ejecting 
droplets of an ink by one of various ink ejection systems, for example, an electrostatic attraction system, a system 
using a piezoelectric element to give an ink mechanical vibration or displacement, or a system in which an ink is heated 
is to form bubbles in the ink, thereby using the pressure thus produced, and applying the droplets in whole or in part to 
a printing medium such as paper or a plastic film coated with an ink-receiving layer. The ink-jet printing method attracts 
attention as a printing method which scarcely produces noise and can conduct high-speed printing and multi-color 
printing. 

[0003] As inks for ink-jet printing, inks comprising water as a principal component are mainly used from the viewpoint 
20 of safety, printability, etc. Water-soluble organic solvents such as polyhydric alcohols are often added to such inks with 
a view toward preventing clogging of orifices and improving ejection stability 

[0004] As printing media heretofore used in ink-jet printing, there are described, for example, a printing sheet com- 
prising a water-insoluble polymer latex composed of a copolymer with a monomer having a tertiary amino group or 
quaternary ammonium group in Japanese Patent Application Laid-Open No. 57-36692, a printing sheet comprising an 
25 electric-conductive agent of the quaternary ammonium salt type in Japanese Patent Application Laid-Open No. 
58-177390, a printing sheet comprising a diallyldialkylammonium halide in Japanese Patent Application Laid-Open 
No. 59-20696, and a printing sheet comprising a dicyandiamide-formalin condensate in Japanese Patent Application 
Laid-Open No. 59-146889. 

[0005] Besides, there are described a printing sheet comprising a quaternary cationic or amine compound in Japa- 
30 nese Patent Application Laid-Open No. 61 -277484, a printing sheet comprising polyallylamine hydrochloride in Japa- 
nese Patent Application Laid-Open No. 62-174184, a printing sheet comprising an organic acid salt of polyethylene- 
imine in Japanese Patent Application Laid-Open No. 59-198186, a printing sheet comprising a quaternized product of 
polyethyleneimine in Japanese Patent Application Laid-Open No. 59-198188, a printing sheet comprising a poly(dial- 
kanolallylamine) derivative in Japanese Patent Application Laid-Open No. 63-280681 , a printing sheet comprising a 
35 polymer based on a (meth)acrylic acid alkyl quaternary ammonium salt or a polymer based on a (meth)acrylamidoalkyl 
quaternary ammonium salt in Japanese Patent Application Laid-Open No. 63-115780, and a printing medium compris- 
ing a polyvinyl acetal resin and a cationic compound as essential components in Japanese Patent Application Laid- 
Open No. 7-61113. 

[0006] Furthermore, there is also proposed an additive for ink-jet printing comprising, as an active ingredient, a 
40 polymer based on a (meth)acrylic acid alkyl quaternary ammonium salt having a benzyl group or a polymer based on 
a (meth)acrylamidoalkyl quaternary ammonium salt having a benzyl group in Japanese Patent Application Laid-Open 
No. 8-108618. 

[0007] With the improvement in performance of ink-jet printing apparatus, such as speeding up of printing and multi- 
coloring of images, in recent years, ink-jet printing media have also been required to have higher and wider properties. 
45 Particularly, the printing media are strongly required to have the following five properties: 

(1) being able to stably store an image formed thereon for a long period of time without deterioration in a high- 
temperature and high-humidity environment; 

(2) providing a printed image having excellent light fastness; 

50 (3) having high ink absorptivity (absorbing capacity being great, and absorbing time being short); 

(4) providing dots high in optical density and clear in periphery; and 

(5) having an ink-receiving layer excellent in water resistance and providing a printed image excellent in water 
fastness. 

55 [0008] In addition to the above properties, such printing media are required to satisfy the following properties at the 
same time: 

(6) being excellent in adhesion between an ink-receiving layer and a base material; 
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(7) providing dots having a substantially round shape and a smooth periphery; 

(8) undergoing little changes in the properties even at varied temperatures and humidities and no curling; 

(9) undergoing no blocking; and 

(10) being stable without undergoing deterioration even when stored for a long period of time (particularly, in a 
5 high-temperature and high-humidity environment). 

[0009] Besides, printing sheets for OHR and the like are further required to have excellent transparency in addition 
to the above requirements. More specifically, not only a film as a base material but also an ink-receiving layer provided 
thereon is required to have excellent transparency. 
to [0010] On the other hand, for white base materials such as white films and resin-coated paper, ink-receiving layers 
provided thereon are also required to have excellent transparency so as not to impair the whiteness and/or the glossy 
feeling of the base materials themselves. With respect to glossiness in particular, it is a matter of course that the 
glossiness of an unprinted portion of an opaque printing medium be high, and it is also necessary for a printed portion 
to have high glossiness. 

75 [0011] These properties are often in a relation of trade-off. It has hence been impossible to satisfy them at the same 
time by the conventionally known techniques. 

[0012] Especially, with the advancement of generalization of ink-jet techniques, opportunities of printing, storing and 
posting at various places are increasing. Therefore, discoloration or bleeding of printed images becomes a serious 
problem upon exposure to temperature, humidity or sunlight. 
20 [0013] In order to obtain prints comparable to a silver salt photograph by ink-jet printing, there is a demand for 
development of a printing medium capable of providing an image with brighter colors. 

[0014] As the exemplified printing media of the prior art, for example, the printing sheets comprising a cationic com- 
pound proposed in Japanese Patent Application LaidOpen Nos. 57-36692, 58-177390, 59-20696, 59-146889, 
61-277484, 62-174184, 59-198186, 59-198188, 63-280681, 63-115780 and 7-61113 are recognized to provide an 

25 image greatly improved in water fastness compared with any printing sheet without an addition of a cationic compound 
when conducting ink-jet printing. However, the resultant image on each printing sheet undergoes a change in the hue 
of an ink-jet printed portion though it somewhat varies according to the kinds of dyes used, so that the color of the 
image becomes greatly different from the hue inherent of the dye, or the image becomes a gloomy image having poor 
brightness. The reason for it is considered to be attributable to the fact that the cationic compound is ionically bonded 

30 to the dye to form a great polymeric complex, so that the aggregating state of the dye undergoes a change, and the 
light absorption spectrum inherent in the dye is hence varied. Further, in printing sheets obtained by providing an ink- 
receiving layer on a support, such as sheets for OHR images printed thereon bleed when left to stand in a high- 
temperature and high-humidity environment (for example, 30°C/80% RH) even if such a cationic compound as pro- 
posed in the prior art is used. 

35 [0015] With the increase of printing density in ink-jet printing methods in recent years, i.e., increase in shot-in ink 
quantity, the resistance to bleeding of an image when the image is left to stand in a high-temperature and high-humidity 
environment (for example, 30°C/80% RH) comes to be unsatisfactory under the circumstances though it has heretofore 
been at an entirely satisfactory level. 

[001 6] Further, the printing sheets proposed in the prior art provide an image markedly poor in light fastness compared 
with printing sheets containing no cationic compound, and so the necessity of improving the light fastness of the re- 
sulting image is pointed out. 

[0017] When a printing medium for ink-jet is prepared by mixing the additive for ink-jet printing proposed in Japanese 
Patent Application Laid-Open No. 8-108618 with a hydrophilic resin and applying the mixture to a transparent PET film 
to form an ink-receiving layer, and ink-jet printing is conducted thereon, an image, which is entirely satisfactory in 
45 coloring and light fastness, is provided. However, the ink-jet printed image is not wholly satisfactory as to resistance 
to bleeding when the image is left to stand in a high-temperature and high-humidity environment (for example, 30°C/ 
80% RH). 

SUMMARY OF THE INVENTION 

so 

[0018] It is accordingly an object of the present invention to provide a printing medium which satisfies the above- 
described various properties at the same time in a well-balanced relation, and particularly to provide a printing medium 
which can provide an image undergoing no changes such as bleeding even when it is left to stand for a long period of 
time under environmental conditions of a high-temperature and a high-humidity after printing and having excellent light 
55 fastness compared with any printing medium containing no cationic compound, and an ink-jet printing process and an 
image forming process using such a printing medium. 

[0019] The above object can be achieved by the present invention described below. 

[0020] According to the present invention, there is thus provided a printing medium, comprising a base material and 
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an ink-receiving layer provided on at least one side of the base material, wherein the ink-receiving layer comprises, in 
combination as essential components, a hydrophilic resin and a cationic compound comprising both structural units of 
the formulae (I) and (II) 
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wherein R1 , R2, R4 and R5 are independently hydrogen or an alkyl group having 1 to 3 carbon atoms, R3 is a phenyl, 
naphthyl, benzyl or phenethyl group, R6 is an alkyl group the main chain of which has 10 to 30 carbon atoms, and X' 
35 js a halide ion selected from the group consisting of chloride, bromide and iodide ions, a sulfate ion, an alkylsulfate ion 
selected from the group consisting of methylsulfate and ethylsulfate ions, an alkyl- or arylsulfonate ion, or an acetate 
ion, and the cationic compound is used in combination in a proportion of from 1 to 40 parts by weight per 100 parts by 
weight of the hydrophilic resin. 

[0021] According to the present invention, there is also provided an ink-jet printing process comprising the steps of 
40 providing inks, and ejecting the inks from orifices of a printing head in response to printing signals to apply the inks to 
the printing medium described above, thereby conducting printing. 

[0022] According to the present invention, there is further provided an image forming process comprising the steps 
of providing water-based inks, and applying the water-based inks to the printing medium described above, thereby 
forming an image. 

45 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] In the course of research and development of printing paper suitable for use in ink-jet printing and a glossy, 
photograph-like printing medium, the present inventors have found that a printing medium coated with the above- 

50 described composition is far excellent in performance characteristics such as ink absorbing capacity, ink-fixing ability, 
resistance to blocking, water fastness or water resistance and resistance to leaving fingerprints, and brings about such 
various effects that it provides images clear and sharp in dots and excellent in image quality, undergoes little changes 
in the performance characteristics even when environmental conditions such as temperatures and humidities varies, 
permits the formation of images capable of stably storing for a long period of time, particularly, under environmental 

55 conditions of a high-temperature and high-humidity (having excellent shelf stability of image), is also excellent in trans- 
parency and suitability for OHP when using a transparent base material, and does not bring evils of reductions in 
whiteness and glossiness even when using a white base material such as a white film or resin-coated paper, so that 
high glossiness can be realized at printed portions, nor further evils of reduction in light fastness and coloring ability 
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though it contains a cationic compound, thus leading to completion of the present invention. 

[0024] The present invention will hereinafter be described in detail by the preferred embodiments. 

[0025] The hydrophilic resin as the first compound used in the present invention means a water-soluble resin or a 

water-dispersible resin capable of receiving the so-called water-based inks and showing solubility in or affinity for the 

5 water-based inks. As examples of the water-soluble resins, may be mentioned synthetic resins such as polyvinyl alcohol 
and modified products thereof such as anionically modified polyvinyl alcohol, cationically modified polyvinyl alcohol 
and acetal-modified polyvinyl alcohol; polyurethane; polyvinyl pyrrolidone and modified products thereof such as co- 
polymers of polyvinyl pyrrolidone and vinyl acetate, copolymers of vinylpyrrolidone and dimethylaminoethylmethacr- 
ylate, copolymers of quaternized vinyl pyrrolidone and dimethylaminoethylmethacrylate and copolymers of vinylpyrro- 

10 lidone and methacrylamidopropyltrimethylammonium chloride; cellulosics such as carboxymethyl cellulose, hydroxye- 
thyl cellulose and hydroxypropyl cellulose, and modified products thereof such as cationic hydroxyethyl cellulose; pol- 
yester, polyacrylic acid (esters), melamine resins and modified products thereof, and copolymers of polyurethane and 
polyester; and natural resins such as albumin, gelatin, casein, starch, cationic starch, gum arabic and sodium alginate, 
to which, however, the invention is not limited. Among these water-soluble resins, polyvinyl alcohol, cationically modified 

is polyvinyl alcohol, acetal-modified polyvinyl alcohol, polyurethane, polyester and copolymers of polyurethane and pol- 
yester are particularly preferred from the viewpoint of coloring ability and ink absorbency. 

[0026] As examples of the water-dispersible resin, may be mentioned a great number of resins such as polyvinyl 
acetate, ethylene-vinyl acetate copolymers, polystyrene, styrene-(meth)acrylate copolymers, (meth)acrylate polymers, 
vinyl acetate-(meth)acrylic acid (ester) copolymers, poly(meth)acrylamide, (meth)acrylamide copolymers, styrene-iso- 
20 prene copolymers, styrene-butadiene copolymers, ethylene-propylene copolymers, polyvinyl ether and silicone-acrylic 
copolymers. However, it goes without saying that the invention is not limited to these resins. Those containing units 
such as N-methylolacrylamide and having self-crosslinking ability may be used. A plurality of these hydrophilic resins 
may be used at the same time. 

[0027] The cationic compound as the second compound used in the present invention is a compound comprising 
25 both structural units of the formulae (I) and (II) as essentia! components. However, such a compound may further 
contain other structural units so far as it comprises both structural units of the formulae (I) and (II) as essential com- 
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wherein R1 , R2, R4 and R5 are independently hydrogen or an alkyl group having 1 to 3 carbon atoms, R3 is a phenyl, 
naphthyl, benzyl or phenethyl group, R6 is an alkyl group the main chain of which has 10 to 30 carbon atoms, and X" 
is a halide ion selected from the group consisting of chloride, bromide and iodide ions, a sulfate ion, an alkylsulfate ion 
selected from the group consisting of methylsulfate and ethylsulfate ions, an alkyl- or arylsulfonate ion, or an acetate ion. 
s [0028] Specific preferable examples of this cationic compound are shown in Table 1 below. 



Table 1 
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45 [0029] The cationic compound useful in the practice of the present invention is greatly different from the conventional 
cationic compounds in the following two points: 

1) it has a functional group the quaternized nitrogen atom of which has an aromatic ring, and 

2) it has an alkyl group the main chain of which has 10 to 30 carbon atoms. 

50 

[0030] The reason why the cationic compound used in the present invention can provide a printing medium excellent 
in all the three properties of shelf stability of image, light fastness and coloring ability is not clear However, the shelf 
stability of image is considered to be improved by the fact that a dye used in an ink becomes hard to be affected by 
humidity due to existence of hydrophobic moieties such as the aromatic ring and the alkyl group the main chain of 
55 which has 10 to 30 carbon atoms around an associated product formed by ion bonding between the dye and the 
quaternized cationic moiety, or steric hindrance by the aromatic ring and the alkyl group the main chain of which has 
10 to 30 carbon atoms, so that the dye becomes hard to be dissociated. The reason why the coloring ability is not 
lowered is considered to be attributable to the fact that since the aromatic ring and the alkyl group the main chain of 
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which has 10 to 30 carbon atoms sterically hinder when the dye is ionically bonded to the cationic compound, a great 
polymeric complex is hard to be formed, so that the aggregating state of the dye undergoes no change, and the light 
absorption spectrum inherent in the dye is hence not varied. Therefore, it is avoidable that the color of the resulting 
image becomes greatly different from the hue inherent in the dye, or the image becomes a gloomy image having poor 
5 brightness. 

[0031] ft is preferable that the proportions of the structural units of the formulae (I) and (II) in the cationic compound 
be within ranges of from 60 % by weight to 95 % by weight and from 5 % by weight to 40 % by weight, respectively. 
The proportion of the structural unit of the formula (I) is more preferably within a range of from 70 % by weight to 95 
% by weight, most preferably from 75 % by weight to 95 % by weight. The proportion of the structural unit of the formula 
10 (||) is more preferably within a range of from 5 % by weight to 30 % by weight, most preferably from 5 % by weight to 
25 % by weight. 

[0032] The weight average molecular weight of the cationic compound is preferably within a range of from 10,000 
to 500,000, more preferably from 10,000 to 200,000, most preferably from 10,000 to 100,000. If the weight average 
molecular weight is lower than 10,000, the film-forming property of the resulting composition becomes low, so that a 
is film formed may become sticky. If the weight average molecular weight is higher than 500,000 on the other hand, no 
problem arises on the film-forming property of the resulting composition, but the ink absorbency of the composition is 
deteriorated, which forms the main cause that the ink absorbency of the resulting mixture of such a cationic compound 
and the hydrophilic resin is deteriorated. 

[0033] A cationic compound of the formula (I) in which R is benzyl or naphthyl can be used. Among the cationic 
20 compounds mentioned above, compounds in which R3 is a benzyl group, and R6 is a long-chain alkyl group the main 
chain of which has 12 to 18 carbon atoms are particularly preferred. 

[0034] With respect to the proportions of the hydrophilic resin and the cationic compound used in combination in the 
present invention, it is preferable to use the cationic compound in a proportion of from 1 to 40 parts by weight, preferably 
from 5 to 30 parts by weight, more preferably from 5 to 25 parts by weight per 1 00 parts by weight of the hydrophilic resin. 

25 [0035] If the mixing ratio of the hydrophilic resin to the cationic compound is higher than 1 00/1 when combining them 
with each other, the effect of the cationic compound added is not brought about correspondingly, so that the effect of 
improving the shelf stability of image is not satisfactorily brought about. If the mixing ratio of the cationic compound to 
the hydrophilic resin is higher than 40/1 00 on the other hand, the effect of improvin g the light fastness is not satisfactorily 
brought about. Additionally, the ink absorbency of the resulting ink-receiving layer is deteriorated, and the resulting 

30 printing medium provides an image deteriorated in evenness of a solid printed portion and tends to cause bleeding at 
boundaries between different colors. 

[0036] In order to further improve the shelf stability of image, another cationic compound than the above<lescribed 
cationic compound may be contained within limits not impeding the achievement of the object of the present invention. 
[0037] No particular limitation is imposed on such a cationic compound so far as it contains a cationic moiety in its 
35 molecule. 

[0038] According to the constitution of the present invention, another cationic compound than the cationic compound 
by which the present invention is characterized is not an essential component and plays an auxiliary part persistently. 
[0039] As a means for adjusting the hydrophilicity of the resulting ink-receiving layer, a crosslinking agent such as 
methylol melamine, methylol urea or methylo! hydroxypropyleneurea may be further contained. 

40 [0040] Various additives may be used in combination in the composition for the ink-receiving layer within limits not 
impeding the achievement of the objects of the present invention. Specific examples of the additives include various 
kinds of surfactants, various kinds of fillers, dye-fixing agents (water-proofing agents), antifoaming agents, antioxidants, 
optical whitening agents, ultraviolet absorbents, dispersing agents, viscosity modifiers, pH adjusters, mildew-proofing 
agents and plasticizers. These additives may be optionally selected from the conventionally-known compounds as 

45 necessary for the end application intended. A plurality of these additives may be used at the same time. 

[0041] As the base material for the printing medium used in the present invention, there may be used a paper web 
such as wood free paper, medium-quality paper, art paper, bond paper, recycled paper, baryta paper, cast-coated 
paper, corrugated fiberboard or resin-coated paper, a film formed of a plastic such as polyethylene terephthalate, 
diacetate, triacetate, cellophane, celluloid, polycarbonate, polyimide, polyvinyl chloride, polyvinylidene chloride, poly- 

so acrylate, polyethylene or polypropylene, a board of wood, a glass plate or sheet, or a fabric of cotton, rayon, acrylic, 
silk, polyester or the like. It goes without saying that the present invention is not limited to these base materials. 
[0042] The base material may have either a smooth surface or an irregular surface, or be either transparent, trans- 
lucent or opaque. Two or more of these base materials may be laminated on each other to be used as the base material. 
A mat layer, pressure sensitive adhesive release layer or the like may be provided on the opposite side of a printing 

55 surface, or a pressure sensitive adhesive layer may be provided on a printing surface after printing. The base material 
is suitably selected from the above-mentioned materials according to various conditions such as the intended printing 
application of the resulting printing medium, the use of printed images and the adhesiveness to a composition to be 
coated thereon. In order to obtain a light -transmitting printing medium, a transparent plastic film or glass sheet is used 
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as the base material, while an opaque plastic film or paper is used as the base material for providing a glossy printing 
medium. 

[0043] Upon the preparation of the printing medium according to the present invention, the above-described com- 
position is first of all dissolved or dispersed, together with other additives if necessary, in water, or an alcohol, polyhydric 

s alcohol or another suitable organic solvent to prepare a coating formulation. 

[0044] The coating formulation thus obtained is applied to the surface of the base material by, for example, a roll 
coater, blade coater, air knife coater, gate roll coater, bar coater, size pressing, spray coating, gravure coater or curtain 
coater process. Thereafter, the thus-coated base material is dried using, for example, a hot-air drying oven or heating 
drum, thereby obtaining a printing medium according to the present invention. As needed, the resulting printing medium 

10 may be further subjected to supercalendering or the like so as to enhance the smoothness or surface strength of the 
ink-receiving layer. 

[0045] The coating weight of the ink-receiving layer is within a range of from 0.2 to 50 g/m 2 , preferably from 1 to 30 
g/m 2 in total. If the coating weight is less than 0.2 g/m 2 , no improving effect is brought about for coloring ability of the 
coating formulation, ink-absorbing capacity and ink-fixing ability compared with the case where no ink-receiving layer 
75 is provided. If the coating weight of the ink-receiving layer provided exceeds 50 g/m 2 on the other hand, curling occurs 
to a marked extent, particularly, in an environmental conditions of a low-temperature and a low-humidity. The coating 
weight may preferably be within a range of from 0.5 to 50 jam in terms of thickness. 

[0046] When ink-jet printing is conducted on the printing medium described above to form an image, any known inks 
may be used without problem. 

20 [0047] As recording agents, there may be used water-soluble dyes represented by direct dyes, acid dyes, basic 
dyes, reactive dyes and food colors, and besides disperse dyes and pigments. 

[0048] These water-soluble dyes, or disperse dyes or pigments are generally used in a proportion of 0.1 to 20 % by 
weight in the conventional inks. In the present invention, they may also be used in such a proportion. 
[0049] A solvent suitable for use in water-based inks used in the present invention is water or a mixed solvent of 
25 water and a water-soluble organic solvent. A mixed solvent composed of water and a water-soluble organic solvent 
and containing, as the water-soluble organic solvent, a polyhydric alcohol having an effect of inhibiting the drying of 
the ink is particularly preferred. 

[0050] A preferred method for conducting printing by applying the above-described ink to the printing medium de- 
scribed above is an ink-jet printing method. As such a method, any system may be used so far as it can effectively 
30 eject an ink out of an orifice to apply the ink to the printing medium. In particular, an ink-jet printing system described 
in Japanese Patent Application Laid-Open No. 54-59936, in which an ink undergoes a rapid volumetric change by an 
action of thermal energy applied to the ink, so that the ink is ejected out of an orifice by the working force generated 
by this change of state, may be used effectively. 

[0051] The present invention will hereinafter be described in more detail by the following examples. Incidentally, all 
3S designations of "part" or "parts" and "% H as will be used in the following examples mean part or parts by weight and 
- % by weight unless expressly noted. 
[0052] Cationic compounds (a) to (e) used in Examples and Comparative Examples were synthesized in accordance 
with the conventionally-known processes. 

40 Cationic compound (a): 

A compound which is composed of 90 % of the structural unit of the formula (1-1 ) and 10 % of the structural 
unit of the formula (11-1) and has a weight average molecular weight of 40,000. 
Cationic compound (b): 

A compound which is composed of 80 % of the structural unit of the formula (1-1) and 20 % of the structural 
^5 unit of the formula (11-1 ) and has a weight average molecular weight of 40,000. 

Cationic compound (c): 

A compound which is composed of 90 % of the structural unit of the formula (1-1) and 10 % of the structural 
unit of the formula (II -2) and has a weight average molecular weight of 40,000. 

Cationic compound (d): A compound which is composed of 50 % of the structural unit of the formula (1-1 ) and 50 
50 % of the structural unit of hte formula (III) and has a weight average molecular weight of 200,000. 

Cationic compound (e): 

A cationic resin which is synthesized in accordance with the process disclosed in Example 1 of Japanese 
Patent Application Laid-Open No. 8-108618 and has the structural unit of the formula (IV) (weight average molec- 
ular weight: 150,000). 
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CH 2 
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CH 2 
I 

CH 3 - N* - CH 3 
CH 2 



CI" 



(1-1), 



20 



25 



-f-CH 2 CH-4~ 
I 

c=o 

I 

o 



C 18 H 37 



(II-D, 



35 



40 



-CH 2 CH— H 

c=o 

I 

O 
I 

C 12 H 25 



(II-2), 



45 



SO 



55 



-CH 2 CH- 



OO 
I 

O 

I 

C 2 H 5 



(III), 



and 
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-^-CH 2 C-^- 
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o 

i 

CH 2 
I 

CH 2 
I 

CH 3 - N* - CH 3 
I 

CH 2 



(IV) 



CI" 



Example 1: 

[0053] A coating formulation prepared by mixing a composition composed of 1 00 parts of polyvinyl alcohol (PVA 21 7, 
trade name, product of Kuraray Co., Ltd.; polymerization degree: 1,700; saponification degree: about 88 mol %) and 
10 parts of the cationic compound (a) was applied to resin-coated paper (RC Gloria Manila, trade name, product of 
Gojo Seishi K.K.) using a wire bar so as to give a dry coating thickness of 10 urn. The paper thus coated was then 
dried at 1 20°C for 3 minutes to prepare a printing medium. 

Example 2: 

[0054] A printing medium was prepared in the same manner as in Example 1 except that the polyvinyl alcohol used 
in Example 1 was changed to cationically modified polyvinyl alcohol (CM-318, trade name, product of Kuraray Co., 
Ltd.; polymerization degree: 1,700; saponification degree: about 88 mol %). 

Example 3: 

[0055] A printing medium was prepared in the same manner as in Example 1 except that the polyvinyl alcohol used 
in Example 1 was changed to acetal-modified polyvinyl alcohol (KW-1, trade name, product of Sekisui Chemical Co., 
Ltd.). 

Example 4: 

[0056] A printing medium was prepared in the same manner as in Example 1 except that the polyvinyl alcohol used 
in Example 1 was changed to 50 parts of a urethane resin (Hydrane HM-940, trade name, product of Dainippon Ink & 
Chemicals Incorporated) and 50 parts of polyvinyl alcohol (PVA 217, trade name, product of Kuraray Co., Ltd.; polym- 
erization degree: 1,700; saponification degree: about 88 mol %). 

Example 5: 

[0057] A printing medium was prepared in the same manner as in Example 1 except that 20 parts of the cationic 
compound (a) is used to 100 parts of the polyvinyl alcohol. 

Example 6: 

[0058] A printing medium was prepared in the same manner as in Example 1 except that 30 parts of the cationic 
compound (a) is used to 100 parts of the polyvinyl alcohol. 
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Example 7: 

[0059] A printing medium was prepared in the same manner as in Example 1 except that 5 parts of the cationic 
compound (a) is used to 100 parts of the polyvinyl alcohol. 

Example 8: 

[0060] A printing medium was prepared in the same manner as in Example 1 except that the base material used in 
Example 1 was changed to a transparent PET film (Mellinex 535, trade name, product of ICI, Ltd.; thickness: 1 00 u.m). 

Example 9: 

[0061] A printing medium was prepared in the same manner as in Example 1 except that the cationic compound (a) 
used in Example 1 was changed to the cationic compound (b). 

Example 10: 

[0062] A printing medium was prepared in the same manner as in Example 1 except that the cationic compound (a) 
used in Example 1 was changed to the cationic compound (c). 

Comparative Example 1 : 

[0063] A printing medium was prepared in the same manner as in Example 1 except that the cationic compound (a) 
used in Example 1 was not used, and only the polyvinyl alcohol (PVA 217, trade name, product of Kuraray Co., Ltd.; 
polymerization degree: 1,700; saponification degree: about 88 mol %) was used. 

Comparative Example 2: 

[0064] A printing medium was prepared in the same manner as in Example 1 except that 0.5 parts of the cationic 
compound (a) is used to 100 parts of the polyvinyl alcohol. 

Comparative Example 3: 

[0065] A printing medium was prepared in the same manner as in Example 1 except that 50 parts of the cationic 
compound (a) is used to 1 00 parts of the polyvinyl alcohol. 

Comparative Example 4: 

[0066] A printing medium was prepared in the same manner as in Example 1 except that the cationic compound (a) 
used in Example 1 was changed to the cationic compound (d). 

Comparative Example 5: 

[0067] A printing medium was prepared in the same manner as in Example 1 except that the cationic compound (a) 
used in Example 1 was changed to the cationic compound (e). 

Comparative Example 6: 

[0068] A printing medium was prepared in the same manner as in Example 1 except that the cationic compound (a) 
used in Example 1 was changed to polyallylamine hydrochloride (PAA-HCI-10L, trade name, product of Nitto Boseki 
Co., Ltd.). 

[0069] Using inks each having the following compositions, color printing was conducted on the printing media thus 
obtained under the following conditions by means of an ink-jet printing apparatus of a bubble jet system that an ink is 
ejected by bubbling of the ink by thermal energy. 



Composition of ink (black): 



C.I. Direct Black 19 



3 parts 
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(continued) 



Composition of ink (black): 


Glycerol 


6 parts 


Ethylene glycol 


5 parts 


I sop ropy I alcohol 


3 parts 


Urea 


5 parts 


Water 


78 parts. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



[0070] A surface tension of this ink was about 45 dyn/cm. 



Composition of inks (yellow, magenta, cyan): 


Dye 


4 parts 


Glycerol 


7 parts 


Thiodiglycol 


7 parts 


Urea 


7 parts 


Acetylene glycol 


1.5 part 


Water 


73.5 parts. 



[0071] A surface tension of each ink was about 35 dyn/cm. 

Dye: 

[0072] 



Yellow: 

Cyan: 

Magenta: 



C.I. 
C.I. 
C.I. 



Direct Yellow 86 
Direct Blue 1 99 
Acid Red 23. 



Printing conditions: 

Ejection frequency: 6.25 kHz 
Volume of ejection droplet: 40 pi 
Printing density: 

720 dpi (main scanning direction) 
360 dpi (secondary scanning direction) 

Maximum application volume of a single color ink: 14 nl/mm 2 
Feeding system: ASF (auto sheet feeder). 

[0073] The resulting color print samples were evaluated as to the following items. The results are shown in Table 2. 
[0074] The evaluation of the printing media using a transparent base material was conducted by projecting an image 
formed on each printing medium sample by a transmission type projector M4000 (trade name, manufactured by Sum- 
itomo 3M Limited) and evaluating the projected image. 

Evaluated items: 

(1) Image quality: 

[0075] Each of the print samples obtained was visually evaluated as to both evenness of a solid printed portion and 
bleeding at boundaries between different colors. 

[0076] A lateral-striped pattern (2 cm x 1 5 cm/stripe) of black, cyan, magenta, yellow, red, green and blue colors was 
formed as an image for evaluation and used in the evaluation. The image quality was ranked as A where no color 
irregularity such as beading occurred, evenness of the solid printed portions was excellent, and no bleeding occurred 
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at boundaries between different colors, C where color irregularity such as beading occurred, evenness of the solid 
printed portions was poor, and bleeding occurred at boundaries between different colors, so that image quality was 
remarkably poor, or B where it was in-between thereof. 

s (2) Coloring ability: 

[0077] Evaluation was visually conducted. Square solid prints (each 3 cm x 3 cm) of black, cyan, magenta, yellow, 
red, green and blue colors were formed as an image for evaluation and used in the evaluation. 
[0078] The coloring ability was ranked as A where coloring was not different from that of an image formed on an ink- 
io receiving layer without addition of a cationic compound, C where coloring was remarkably different, or B where it was 
in-between thereof. 

(3) Shelf stability of image: 

is [0079] After printing was conducted on each printing medium by means of the above-described printer, and the 
printed image thus obtained was stored for 7 days in an environment of 30°C/80 % RH, the shelf stability of image was 
evaluated in comparison with the image before the storage. 

[0080] Square solid prints (each 3 cm x 3 cm) of black, cyan, magenta, yellow, red, green and blue colors, on which 
a white offprint-line of 0.3 mm width was printed, were formed as an image for evaluation and used in the evaluation. 
20 [0081] The shelf stability of image was ranked as C where ink running and exudation occurred, so that image quality 
was remarkably poor compared with the image before the storage, AA where no change was recognized compared 
with the image before the storage, A where ink exudation somewhat occurred, or B where it was in-between thereof. 

(4) Light fastness: 

25 

[0082] Each print sample was exposed for 30 hours to light from a xenon lamp in an Atlas fade-o-meter (trade name; 
manufactured by Toyo Seiki Seisakusho, Ltd.) to compare the exposed sample with the sample before the exposure. 
The image densities of black, cyan, magenta and yellow colors were measured before and after the test to determine 
percent retention of each image density after the test. Square solid prints (each 3 cm x 3 cm) of black, cyan, magenta 
30 and yellow colors were formed as an image for evaluation and used in the evaluation. 

[0083] The light fastness was ranked as C where the percent retention was lower than 50 % even on one color, A 
where the percent retention of each color was not lower than 80%, or B where it was in-between thereof. 



Table 2 





Image quality 


Coloring ability 


Shelf stability of 
image 


Light fastness 


Evenness of solid 
print 


Bleeding between 
different colors 


Ex. 1 


A 


A 


A 


AA 


A 


Ex. 2 


A 1 


A 


A 


A 


A 


Ex. 3 


A 


A 


A 


AA 


A 


Ex. 4 


A 


A 


A 


A 


A 


Ex.5 


A 


A 


A 


AA 


A 


Ex. 6 


A 


A 


A 


AA 


A 


Ex.7 


A 


A 


A 


A 


A 


Ex. 8 


A 


A 


A 


AA 


A 


Ex. 9 


A 


A 


A 


AA 


A 


Ex.10 


A 


A 


A 


AA 


A 


Comp. Ex. 1 


A 


A 


A 


C 


A 1 


Comp. Ex. 2 


A 


A 


A 


C 


A 


Comp. Ex. 3 


C 


C 


C 


A 


C 
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Table 2 (continued) 





Image quality 


Coloring ability 


Shelf stability of 
image 


Light fastness 


Evenness of solid 
print 


Bleeding between 
different colors 


Comp. Ex. 4 


A 


A 


A 


C 


B 


Comp. Ex. 5 


A 


A 


B 


C-B 


A 


Comp. Ex. 6 


A 


A 


C-B 


C 


B 



[0084] According to the present invention, as described above, there can be provided printing media having ideal 
performance requirements that ink absorbency is excellent, a high-definition image high in optical density can be 
formed, and the printed image thus obtained has excellent shelf stability without deterioration even when left to stand 
for a long period of time, particularly, in a high-temperature and high-humidity environment, and moreover excellent 
light fastness. 



20 Claims 

1. A printing medium, comprising a base material and an ink-receiving layer provided on at least one side of the base 
material, wherein the ink-receiving layer comprises, in combination as essential components, a hydrophilic resin 
and a cationic compound comprising both structural units of the formulae (I) and (II) 

25 

-HCH 2 CR1— >- 
C=0 



30 



0 
I 

CH 2 ( I ) 

CH 7 



R2 - N + - R4 
I 

R3 



40 

and 



45 




(ID 



wherein R1, R2, R4 and R5 are independently hydrogen or an alkyl group having 1 to 3 carbon atoms, R3 is a 
phenyl, naphthyl, benzyl or phenethyl group, R6 is an alkyl group the main chain of which has 10 to 30 carbon 
atoms, and X'is a halide ion selected from the group consisting of chloride, bromide and iodide ions, a sulfate ion, 
an alkylsulfate ion selected from the group consisting of methylsulfate and ethylsulfate ions, an alkyl- or arylsul- 
fonate ion, or an acetate ion, and the cationic compound is used in combination in a proportion of from 1 to 40 
parts by weight per 100 parts by weight of the hydrophilic resin. 
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2. The printing medium according to Claim 1, wherein the proportions ot the structural units of the formulae (I) and 
(II) in the cationic compound are within ranges of from 60 % by weight to 95 % by weight and from 5 % by weight 
to 40 % by weight, respectively. 

5 3. The printing medium according to Claim 2, wherein the proportions of the structural units of the formulae (I) and 
(il) in the cationic compound are within ranges of from 70 % by weight to 95 % by weight and from 5 % by weight 
to 30 % by weight, respectively. 

4. The printing medium according to Claim 3, wherein the proportions of the structural units of the formulae (I) and 
io (||) in the cationic compound are within ranges of from 75 % by weight to 95 % by weight and from 5 % by weight 

to 25 % by weight, respectively. 

5. The printing medium according to Claim 1 , wherein in the cationic compound, R3 is a benzyl group, and R6 is a 
long-chain alkyl group the main chain of which has 12 to 18 carbon atoms. 

15 

6. The printing medium according to Claim 1 , wherein the cationic compound has a weight average molecular weight 
of from 10,000 to 500,000. 

7. The printing medium according to Claim 6, wherein the cationic compound has a weight average molecular weight 
20 of from 10,000 to 200,000. 

8. The printing medium according to Claim 7, wherein the cationic compound has a weight average molecular weight 
of from 10,000 to 100,000. 

25 9. The printing medium according to Claim 1 , wherein the hydrophilic resin comprises at least one of polyvinyl alcohol 
and modified products thereof, polyurethane, polyvinyl pyrroiidone and modified products thereof, cellulosics and 
modified products thereof, polyester, and copolymers of polyurethane and polyester. 

10. The printing medium according to Claim 9, wherein the hydrophilic resin is selected from the group consisting of 
30 polyvinyl alcohol, cationically modified polyvinyl alcohol, acetal-modified polyvinyl alcohol, polyurethane, polyester, 

and copolymers of polyurethane and polyester. 

11. The printing medium according to Claim 1 , wherein the cationic compound is used in combination in a proportion 
of from 1 to 40 parts by weight per 100 parts by weight of the hydrophilic resin. 

35 

12. The printing medium according to Claim 11 , wherein the proportion of the cationic compound is from 5 to 30 parts 
by weight per 100 parts by weight of the hydrophilic resin. 

13. The printing medium according to Claim 12, wherein the proportion of the cationic compound is from 5 to 25 parts 
40 by weight per 100 parts by weight of the hydrophilic resin. 

14. The printing medium according to Claim 1, wherein the base material is a plastic film or resin-coated paper. 

15. An ink-jet printing process comprising the steps of providing inks, and ejecting the inks from orifices of a printing 
45 head in response to printing signals to apply the inks to the printing medium according to any one of Claims 1 to 

14, thereby conducting printing. 

16. The ink-jet printing process according to Claim 15, wherein a liquid medium component in the inks is composed 
principally of water and a water-soluble organic solvent. 

50 

17. The ink-jet printing process according to claim 15, wherein the inks are cyan, magenta, yellow and black inks. 

18. The ink-jet printing process according to claim 15, wherein the inks are ejected by thermal energy. 

55 19. An image forming process comprising the steps of providing water-based inks, and applying the water-based inks 
to the printing medium according to any one of Claims 1 to 14, thereby forming an image. 

20. The image forming process according to Claim 19, wherein a liquid medium component in the inks is composed 
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principally of water and a water-soluble organic solvent. 
21. The image forming process according to claim 19, wherein the inks are cyan, magenta, yellow and black inks. 
5 22. The image forming process according to claim 19, wherein the inks are ejected by thermal energy. 

Paten tanspruc he 

io 1. Druckmedium mit einem Tragermaterial und einer Tintenaufnahmeschicht, die sich auf mindestens einerSeWe 
des Tragermaterials befindet, wobei die Tintenaufnahmeschicht als notwendige Bestandteile in Kombination ein 
hydrophiles Harz und eine kationische Verbindung, die die beiden Struktureinheiten der Formeln (I) und (II): 



75 



20 



25 



30 



35 



55 



— (CH 2 



und 



R2-N-R4 
A3 



— (CH 2 CR5-)— . 



O (II), 

R6 



worin R1 , R2, R4 und R5 unabhangig Wasserstoff oder eine Alkylgruppe mit 1 bis 3 Kohlenstoffatomen bezeichnen, 
R3 eine Phenyl-, Naphthyh Benzyl- oder Phenethylgruppe bezeichnet, R6 eine Alkylgruppe bezeichnet, deren 
Hauptkette 10 bis 30 Kohlenstoffatome hat, und X- ein Halogenidion, das aus der Gruppe ausgewahlt ist, die aus 
Chlorid-, Bromid- und lodidion besteht, ein Sulfation, ein Alkylsulfation, das aus der Gruppe ausgewahlt ist, die 
40 aus Methylsulfat- und Ethylsulfation besteht, ein Alkyl- oder Arylsulfonation oder ein Acetation bezeichnet, umfasst, 

enthait und die kationische Verbindung in Kombination in einem Anteil von 1 Masseteil bis 40 Masseteilen pro 100 
Masseteile des hydrophilen Harzes verwendet wird. 

2. Druckmedium nach Anspruch 1, bei dem die Anteile der Struktureinheiten der Formeln (I) und (II) in der kationi- 
45 schen Verbindung in den Bereichen von 60 Masse% bis 95 Masse% bzw. von 5 Masse% bis 40 Masse% liegen. 

3. Druckmedium nach Anspruch 2, bei dem die Anteile der Struktureinheiten der Formeln (I) und (II) in der kationi- 
schen Verbindung in den Bereichen von 70 Masse% bis 95 Masse% bzw. von 5 Masse% bis 30 Masse% liegen. 

so 4. Druckmedium nach Anspruch 3, bei dem die Anteile der Struktureinheiten der Formeln (I) und (II) in der kationi- 
schen Verbindung in den Bereichen von 75 Masse% bis 95 Masse% bzw. von 5 Masse% bis 25 Masse% liegen. 

5. Druckmedium nach Anspruch 1, bei dem in der kationischen Verbindung R3 eine Benzylgruppe ist und R6 eine 
langkettige Alkylgruppe ist, deren Hauptkette 12 bis 18 Kohlenstoffatome hat. 



6. Druckmedium nach Anspruch 1 , bei dem die kationische Verbindung eine massegemittelte Molmasse von 10.000 
bis 500.000 hat. 
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7. Druckmedium nach Anspruch 6, bei dem die kationische Verbindung eine massegemittelte Molmasse von 10.000 
bis 200.000 hat. 

8. Druckmedium nach Anspruch 7, bei dem die kationische Verbindung eine massegemittelte Molmasse von 10.000 
bis 100.000 hat. 

9. Druckmedium nach Anspruch 1 , bei dem das hydrophile Harz mindestens eines von Polyvinylalkohol und modifi- 
zierten Produkten davon, Polyurethan, Polyvinylpyrrolidon und modifizierten Produkten davon, Cellulosederrvaten 
und modrfizierten Produkten davon, Polyester und Copolymeren von Polyurethan und Polyester umfasst. 

10. Druckmedium nach Anspruch 9, bei dem das hydrophile Harz aus der Gruppe ausgewahlt ist, die aus Polyvinyl- 
alkohol, kationisch modifiziertem Polyvinylalkohol, acetalmodifiziertem Polyvinylalkohol, Polyurethan, Polyester 
und Copolymeren von Polyurethan und Polyester besteht. 

1 1 . Druckmedium nach Anspruch 1 , bei dem die kationische Verbindung in Kombination in einem Anteil von 1 Masseteil 
bis 40 Masseteilen pro 100 Masseteile des hydrophilen Harzes verwendet wird. 

12. Druckmedium nach Anspruch 11, bei dem der Anteil der kationischen Verbindung 5 bis 30 Masseteile pro 100 
Masseteile des hydrophilen Harzes betragt. 

13. Druckmedium nach Anspruch 12, bei dem der Anteil der kationischen Verbindung 5 bis 25 Masseteile pro 100 
Masseteile des hydrophilen Harzes betragt. 

14. Druckmedium nach Anspruch 1 , bei dem das Tragermaterial eine Kunststofffolie oder harzbeschichtetes Papier ist. 

15. Tintenstrahldruckveriahren mit den folgenden Schritten: Bereitstellen von Tinten und AusstoGen der Tinten aus 
Offnungen eines Druckkopfes als Reaktion aut Drucksignale, um die Tinten auf das Druckmedium nach einem der 
Anspruche 1 bis 14 aufzubringen, wodurch ein Druck erfolgt. 

16. Tintenstrahldruckveriahren nach Anspruch 15, bei dem ein flussiger Losungsmittelbestandteil in den Tinten haupt- 
sachlich aus Wasser und einem wasse rids lichen organischen Losungsmittel besteht. 

17. Tintenstrahldruckveriahren nach Anspruch 15, bei dem die Tinten cyanfarbene (biaugrune), magentafarbene (pur- 
purfarbene), gelbe und schwarze Tinten sind. 

18. Tintenstrahldruckveriahren nach Anspruch 15, bei dem die Tinten durch Warmeenergie ausgestoBen werden. 

19. Bilderzeugungsverfahren mit den folgenden Schritten: Bereitstellen von wassrigen Tinten und Aufbringen der 
wassrigen Tinten auf das Druckmedium nach einem der Anspruche 1 bis 14, wodurch ein Bild erzeugt wird. 

20. Bilderzeugungsverfahren nach Anspruch 19, bei dem ein flussiger Losungsmittelbestandteil in den Tinten haupt- 
sachlich aus Wasser und einem wasserldslichen organischen Losungsmittel besteht. 

21. Bilderzeugungsverfahren nach Anspruch 19, bei dem die Tinten cyanfarbene, magentafarbene, gelbe und schwar- 
ze Tinten sind. 

22. Bilderzeugungsverfahren nach Anspruch 19, bei dem die Tinten durch Warmeenergie ausgestoGen werden. 
Revendications 

1. Support d'impression, comprenant une matiere de base et une couche receptrice d'encre presente sur au moins 
une face de la matiere de base, dans lequel la couche receptrice d'encre comprend, en association comme cons- 
tituants essentiels, une resine hydrophile et un compos§ cationique comprenant des motifs structuraux de formule 
(I) et des motifs structuraux de formule (II) 
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et 



-f-CH 2 CRl — )- 

OO 
I 

I 

CH 2 
CH 2 

R2 - N* - R4 
I 

R3 



(I) 



-^-CH 2 CR5 

c=o 

I 

O 
I 

R6 



(ID 



formules dans lesquelles R1 , R2, R4 et R5 represented independamment I'hydrogene ou un groupe alkyle ayant 
1 a 3 atomes de carbone, R3 represente un groupe phenyle, naphtyle, benzyle ou ph6nethyle, R6 represente un 
groupe alkyle dont la chaTne principale a 10 a 30 atomes de carbone et X" represente un ion halogenure choisi 
dans le groupe consistant en les ions chlorure, bromure et iodure, un ion sulfate, un ion alkylsulfate choisi dans 
le groupe consistant en les ions methyl-, et ethylsulfate, un ion alky!- ou arylsulfonate et un ion acetate, et le 
compose cationique est utilise en association en une proportion de 1 a 40 parties en poids pour 100 parties en 
poids de la resine hydrophile. 

Support d'impression suivant la revendication 1, dans lequel les proportions des motifs structuraux de formules 
(I) et (II) dans le compose cationique sont comprises respectivement dans les intervalles de 60 % en poids a 95 
% en poids et de 5 % en poids a 40 % en poids. 

Support d'impression suivant la revendication 2, dans lequel les proportions des motifs structuraux des formules 
(I) et (II) dans le compose cationique sont comprises respectivement dans les intervalles de 70 % en poids a 95 
% en poids et de 5 % en poids a 30 % en poids. 

Support d'impression suivant la revendication 3, dans lequel les proportions des motifs structuraux de formules 
(I) et (II) dans le compose cationique sont comprises respectivement dans les intervalles de 75 % en poids a 95 
% en poids et de 5 % en poids a 25 % en poids. 

Support d'impression suivant la revendication 1 , dans lequel, dans le compose cationique, R3 represente un grou- 
pe benzyle et R6 represente un groupe alkyle a chaTne longue, dont la chaine principale a 12 a 18 atomes de 
carbone. 

Support d'impression suivant la revendication 1, dans lequel le compose cationique a une moyenne en poids 
moleculaire comprise dans I'intervalle de 10 000 a 500 000. 

Support d'impression suivant la revendication 6, dans lequel le compose cationique a une moyenne en poids du 
poids moleculaire comprise dans I'intervalle de 10 000 a 200 000. 

Support d'impression suivant la revendication 7, dans lequel le compose cationique a une moyenne en poids du 
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poids moleculaire comprise dans I'intervalle de 10 000 a 100 000. ^ 

9. Support d'impression suivant !a revendication 1, dans lequel la resine hydrophile comprend au moins un des 
composes consistant en un polymere d'alcool vinylique et les produits obtenus par modification de ce polymere 

5 d'alcool vinylique, un polyurethanne, la polyvinylpyrrolidone et les produits obtenus par modification de la polyvi- 

nylpyrrolidone, des matieres cellulosiques et les produits obtenus par modification de matieres cellulosiques, un 
polyester, et des copolymeres d'un polyurethanne et d'un polyester. 

10. Support d'impression suivant la revendication 9, dans lequel la resine hydrophile est choisi dans le groupe con- 
io sistant en un polymere d'alcool vinylique, un polymere d'alcool vinylique a modification cationique, un polymere 

d'alcool vinylique a modification acetal, un polyurethanne, un polyester, et des copolymeres de polyurethanne et 
de polyester. 

11. Support d'impression suivant la revendication 1, dans lequel le compose cationique est utilise en association en 
is une proportion de 1 a 40 parties en poids pour 100 parties en poids de la resine hydrophile. 

12. Support d'impression suivant la revendication 11, dans lequel la proportion du compose cationique est comprise 
dans Tintervalle de 5 a 30 parties en poids pour 100 parties en poids de la resine hydrophile. 

20 1 3. Support d'impression suivant la revendication 1 2, dans lequel la proportion du compose "cationique est comprise 
dans I'intervalle de 5 a 25 parties en poids pour 100 parties en poids de la resine hydrophile. 

14. Support d'impression suivant la revendication 1 , dans lequel la matiere de base est constitute d'un film de matiere 
plastique ou d'un papier couche avec une resine. 

25 

15. Precede d'impression par jets d'encre, comprenant les etapes consistant a utiliser des encres et a ejecter les 
encres par les orifices d'une tete d'impression en reponse a des signaux d'impression pour I'application des encres 
au support d'impression suivant Tune quelconque des revendications 1 a 1 4, ce qui permet d'effectuer I'impression. 

30 16. Precede d'impression par jet d'encre suivant la revendication 15, dans lequel le milieu liquide present dans les 
encres est constitue principalement d'eau et d'un solvant organique hydrosoluble. 

17. Precede d'impression par jet d'encre suivant la revendication 15, dans lequel les encres sont des encres cyan, 
magenta, jaune et noire. 
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1 8. Precede d'impression par jet d'encre suivant la revendication 1 5, dans lequel les encres sont ejectees sous Taction 
d'energie thermique. 

19. Precede de formation d'image, comprenant les etapes consistant a utiliser des encres aqueuses et a appliquer 
40 les encres aqueuses au support d'impression suivant Tune quelconque des revendications 1 a 14, ce qui permet 

de former une image. 

20. Precede de formation d'image suivant !a revendication 1 9, dans lequel le milieu liquide present dans les encres 
est constitue principalement d'eau et d'un solvant organique hydrosoluble. 
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21. Precede de formation d'image suivant la revendication 1 9, dans lequel les encres sont des encres cyan, magenta, 
jaune et noire. 

22. Precede de formation d'image suivant la revendication 19, dans lequel les encres sont ejectees sous Taction 
50 d'energie thermique. 
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